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INTRODUCTION

Reconnaissance geochemical sampling of stream sediments was carried
out in the Bettles and the southern part of the Wiseman quadrangles (fig. 1)
during the summers of 1967 and 1968 as part of a program of regional geologic
mapping and resource investigations. A total of 382 samples was collected
chiefly from the metamorphic and igneous complex that underlies the eastern
and south-central part of the Bettles quadrangle. The sample localities
are shown on a 1/250,000 scale topographic map in figure 2 and a tabulation
and statistical summary of the analytical results are presented in table 1.
These analytical data are intended to complement the geologic mapping by
providing a broad background of geochemical values. For information on
the distribution and character of the bedrock units in the sampled areas,
the reader is referred to the published geologic map of the Bettles and
southern Wiseman quadrangles (Patton and Miller, 1973).

Previously published geochemical investigations in the Bettles-southern
Wiseman map area include a brief preliminary report on the Kanuti River
region by Patton and Miller (1970) and a detailed study of the Sithylemenkat
Lake area by Herreid (1969).

ANALYSES OF STREAM-SEDIMENT SAMPLES

All stream-sediment samples were analyzed for 30 elements by the
six-step semiquantitative spectrographic method and for gold by the atomic
absorption method. Results of the spectrographic analyses for arsenic,
antimony, cadmium, and gold have been omitted in table 1 as no values above
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the limits of detection were reported.

The results of the stream-sediment analyses have been processed by
means of a computer program known as GEOSUM and are presented in table 1.
The GEOSUM program is designed primarily for summarizing and tabulating
geochemical data--especially data from semiquantitative spectrographic
analyses by the laboratories of the U. S. Geological Survey. The computer
original print-out is used in table 1 and therefore element symbols are in
capital letters; for example, the symbol for iron (Fe) is shown as FE,
magnesium (Mg) is shown as MG, etc.

The program output consists of: a) a tabulation of the data, b) histo-
grams and cumulative frequency distributions, and c¢) a statistical summary
which includes geometric means and geometric deviations.

The histograms, cumulative frequency distributions, and the statistical
summary have been omitted for tungsten, lanthanum, strontium, molybdenum, and
silver because the analytical results, which were provided by two separate
laboratories, specify different levels of detection for these elements and
thus are not amenable to statistical treatment. These statistical data have
also been omitted for bismuth because only a few values above the limits of
detection were reported.

The semiquantitative spectrographic analyses were provided by J. Curry,
J. Hamilton, J. Finley, L. Martinez, D. Grimes, and K. Watts, and atomic
absorption analyses by R. Miller, A. Meier, T. Roemer, W. Campbell,

S. Rickard, T. Stein, and R. Tripp.
EXPLANATION OF TABLE 1

Analytical results from stream-sediment samples are given in table 1
as analytical values such as 7.0000 ppm, 10.0000 percent, etc., or as
qualified values expressed as a letter. These letter codes are N = not
detected, L = less than specified limit of detection, G = greater than value
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shown, B = no data, H = interference, and T = trace. Note that the right-most

zero digits for each analytical value may or may not be significant. The

precision of semiquantitative spectrographic values is approximately plus 100

percent or minus 50 percent.

are accurate to +100 percent.

FE PCT

0.05000

AU PPM

0.02000

CR PPM

10.00000

PB PPM

10.00000

Y PPM

MG PCT

0.02000

B PPM

10.00000

CU PPM

5.00000

SC PPM

5.00000

ZN PPM

10.00000 200.00000

CA PCT TI PCT
0.05000 0.00200
BA PPM BE PPM
10.00000 1.00000
LA PPM MO PPM

20.00000 ox 3.00000 or

30.00000 5.00000
SN PPM SR PPM
10.00000 50.00000 or
100.00000
ZR PPM
10.00000

l/In weight percent and parts per million

2/

Analyses for gold by atomic absorption method
The specified limits of detection are as follows:

Specified limits of detectionllz/é/

MN PPM AG PPM

10.00000 0.500000 or
1.00000

BI PPM CO PPM

10.00000 5.00000

NB PPM NI PPM

10.00000 5.00000

VvV PPM W PPM

10.00000 50.00000 or
100. 00000

= Four elements were analyzed for by semiquantitative spectrographic methods

but were not detected in any of the samples.

The specified limits of

detection for these four elements are As-~-200, Sb-~-100, Cd-~-20, Au~---10.

Q/The two limits of detection shown for Ag, La, Mo, Sr and W reflect minor

differences in analytical procedures between two separate laboratories of

the U. S. Geological Survey.

Semiquantitative spectrographic analyses by the U. S. Geological Survey

are reported as geometric midpoints (1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc.)



of geometric brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 0.26,
0.18, 0.12, 0.083, etc. The frequency distributions and histograms are on

logarithmic scales and are computed using these brackets as class intervals,

for example:
Reported value (ppm) Limits
1.0 .83 1.2
1.5 1.2 1.8
2.0 1.8 2.6
3.0 2.6 3.8
5.0 3.8 5.6
7.0 5.6 8.3
10,0 8.3 12.0.

On the histograms decimal numbers are shown as powers of 10, for
example:

7.0E-O1 means 7.0 x 10° T or 0.7

7.0E 00 means 7.0 x 10o or 7.0

7.0E 01 means 7.0 x lOl or 70.0
7.0E 02 means 7.0 x lO2 or 700.0
7.0E 03 means 7.0 x 103 or 7,000.0

The histograms are constructed of X's, each of which represents
1 percent of the total number (382) of samples.

The histograms and the statistics given below them are derived only
from data values within the ranges of analytical determination ("analytical
values”) and the statistics are biased if data values qualified with N, L,
B, T, or H codes are present., Statistical estimates that are unbiased in

this regard are given at the end of table 1. The geometric mean is the

antilogarithm of the arithmetic mean of the logs of the analyses and an

4



estimate of "central tendency", or of a characteristic value, of a frequency
distribution that is approximately symmetrical on a log scale; it is therefcore
useful for characterizing many geochemical distributicns. The geometric mean
is not an estimate of geochemical abundance. The geometric deviation is the
antilogarithm of the standard deviation of the logs of the analyses. See
USGS Professional Paper 574-B for further discussion and USGS Bulletin 1147,
p. 20-23, for further discussion and explanation of geometric deviation.
SUMMARY OF RESULTS OF STREAM-SEDIMENT SAMPLING

Anomalousl/ tin, beryllium, and lead values from the Sithylemenkat pluton

Anomalous amounts of tin, beryllium, and lead were found in streams
draining the Sithylemenkat pluton--a 170-square-mile body of quartz monzonite
in the south-central part of the Bettles quadrangle. Sediment samples from
Kanuti Kilolitna Creek along the scuthwestern margin of the pluton carry as
much as 300 ppm (parts per million) tin, 20 ppm beryllium, and 300 ppm lead
(Patton and Miller, 1970). Comparable values for tin, beryllium, and lead
also have been found by Herreid (1969) in stream-sediment and soil samples
from the northeastern part of the pluton near Sithylemenkat and Tokusatatquaten
Lakes.

Anomalous lead, silver, and zinc values along upper Kanuti River

High lead, silver, and zinc values were found in sediment samples
(samples 235-237, 242~253, fig. 2) along the upper Kanuti River. The
samples were ccllected from streams draining a 3-mile by l-mile oval-shaped
body of rhyolite tuff and tuff breccia. The rhyolite, which rests on and
probably intrudes the Kanuti pluton, locally contains finely disseminated

galena, sphalerite, and pyrite. Of the 15 stream~-sediment samples collected

l/The term "anomalous" designates values which are sufficiently high as
compared to the majority of values for a particular element to warrant
attention; it is subjective and based on inspection of the histograms and
consideration of the bedrock geology.
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in the vicinity of the rhyolite body, 12 had 100 to 700 ppm lead, 2 had 3 ppm
silver, 1 had 700 ppm zinc and 10 showed trace amounts (<200 ppm) of zinc.

Anomalous boron values on Fish Creek

A strong boron anomaly occurs in stream sediments in the Fish Creek
drainage at the eastern edge of the Kanuti Flats. Thirteen samples (samples
220—232, fig. 2) from Fish Creek and its tributaries contain from 150 to
2,000 ppm boron. These high values appear to be related, at least in part,
to tourmaline-bearing pegmatite dikes which are abundant along the ridge
that borders the tributary on the north. The dikes intrude Paleozoic and
older(?) pelitic schist in a narrow zone along the margin of the Cretaceous
Kanuti pluton.

Copper values in the Jim River and South Fork drainages

Most of the high copper values found during this sampling program come
from an area of mafic volcanic and intrusive rocks in the northeastern part
of the Bettles quadrangle. Twenty-four sediment samples yielding values from
100 to 300 ppm were collected from this area along tributaries of the'Jim
River and South Fork of the Koyukuk River. The source of the copper is
undoubtedly the mafic rocks which locally contain pyrite-rich gossans and
altered zones with as much as 1000 ppm copper. Small amounts of chalcopyrite
were found in an outcrop of gaﬁbro on Davis Creek about 1 mile above the
confluence with the South Fork of the Koyukuk River.

Distribution of gold values

Gold values above the minimum limits of detection were found in 39
stream-sediment samples. Most of these gold~bearing samples were collected
in the south-central part of the Bettles guadrangle along streams that drain
the Sithylemenkat and Hot Springs plutons and the surrounding contact

metamorphosed country rock. A few gold-bearing samples also were found in
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the northeastern part of the Bettles quadrangle along the South Fork of the
Koyukuk River and on Douglas Creek.

High chromium and nickel values near ultramafic bodies

Chromium values of 500 ppm or greater were detected in 18 samples and
nickel values of 200 ppm or greater in 1l samples. Fifteen of the high
chromium values and all of the high nickel values occur in streams that drain
ultramafic bodies. Bulk rock samples from the ultramafic bodies yielded
average chromium values of 2600 ppm and nickel values of 2300 ppm. Values ;n
the stream sediments range as high as 2000 ppm for chromium and 3000 ppm for
nickel.
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